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Yin Y 2 n Y 3N Y 4 n Y lls Y 12 n Y 13N Y 14 n Y 15N Y 16 > 

■SIcdt-U— ;i/7-$y*A*^*ixSo 7'J-;i/7^IhtTliv IS^J^iSt 
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(f) x 21 ~x 24 £gib-ry\ ^ti-^ttaiccis -s o 2 -z##i;b^o 

(d) z CHUT (is -^ft-eJtafc&C^ am*) b < ii&tS&©^;i/*;i^, g 

b < \±mw.$k<D7 »; gii> b < Htiiidc^rDsatfif^ b < N 

^7»;i/^;i/**sft*)»^bV^o 

('"0 Y 21 ~Y 28 K:rabT{±s ^ti^tus&ic, tK^J^^s ^p^y^ t 

b^o 

ta 1 i = a l2 =a 13 = a 14 = 1 T*$>3 £ k.&t&$. bl^o 
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(*) Mtt. Cu s Ni. ZnJfciiAlT'feSuiiASffiKs &iPT-&C 
u T* ifc £ CI h & m. & $? & b V> o 

(^) y^a>>T->^^}(D^Mit, 7 5 0~2 5 0 0©|5TOtb<s 
HKI 9 9 5~2 5 0 0 ©^B©#^M#$?£ U < . fOtft* 9 9 5-2 0 0 
0©&B®#^ft#£?£b<> #t 995-180 0 ©®BCD#TM#g&$? 
£bW 

BUlB-J^ (III) T'^^tl^'fb^©$f^ UV^g^fea©m^t> : B-(CoV^T 
fcfc. ig^©gg|»<Z)4>&< £ & lo^fusB©$f^ b^^&^b^tf^b 
<s J: t)^<©a^Ogm*^BUfB$fS b^*T'fcS<bl§r^#£ t)*?i: b <. 
£T©gt&*#iiufS$?£ bv^Tffc3<biir$3#«&*?a; bV>„ 

-ISiS (IV) T^^ttS7^Pi>T->^b^i: bt#C»$ bWb-g-^l&s 
TIB (-O M*)©m^1§rfr^£*TMb^tJT-;tD£o 
U) R 11N R 12 . R 13 i5J;^R 14 (is tK^M-?s g&& b < \±mW.Wk<DT )V 

wWk&vKtemm&oT g&& b^aRggicD^Dggfi 

(d) V 10 V 12S V 13 i>J;^V 14 (is gl&& b < i±iit07;^;H, g 

b < iiig^®7 u g&fc b < i±mmwi:(D^^nm&&i& £ b < N 

^©*T-*)g^7';i/^r;i/^ g^7"j-;i/^s gm^p5l^#$?2: L < s g 

WLTJ]s*)\s&&m ; b%f%. b^o Jl^s Rnx R 12 s R 13 - Ri 4 s V 1JX V l2 . 

v l3 j3j:t>*v 14 ©a *>©'j>& < ^->^7jc^T*$.^^*) b< & 

>i^^s TV-jvm, isTsm, 7;V3^^1> b*Ss t>v 

4 h**s *;v*>T5. h*S N *;w^^fjn, *;i/:7 r^-f ^un^i/ 
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(*) ■7$ui/T-^ft l &<ya<Dft^m.\±7 5 0-2 5 0 0©g&ffl##;£b<U 
It9 9 5~2 5 0 OCDteffl©^*^^^ b <. ^©*T* $995-200 
0 ©i5fflcD#^M#*? * b < , #£995-1800 ©®ffl©#^S#S%£? 
£b^o 

HuBB-flS:^ (IV) -e^^n^-fb^cD^^ bv^am«©m^t>•&t:•s>^^T 
J±s t% lo#ltuf3©$?ii; b^ST&3'fbl^#$f 2; b 

<s «fc ©S^Cg&^tfliulB^i: b^«-e&Mb-&WJ; b<. 
±T©Bt&*#liufB$?£ bl^T*&3<bl§i#)#Sfc$?2; bVA 0 

— flgiS (III) t-^^tLS7^D^7'^>'fb'&tJ(Dft I ^ ; fex TIB— $Sl& (V) 

T'*^tb^^©7^D->T-><b^2y^e>{c»^bv^o ^fex — m.&, (IV 

) T-^^tL5 7^D^m>-(b-^#J©*^ TIB— mi& (VI) T-^^tb^m 
^©37* d^>:p- >{b-£$)#£ £ £$?3;bUo «Tts *»«8©— ISS: (V) * 
.fctf/^fctt— J&iS (VI) ir*^ti^7^ D5y^^>jb^t^v^Ti¥b <M 

(V) 



{Z^(0)q 3 S}a33 




{S(0)q 2 22}a 32 
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— *85£ (V) Z 2 . Z 3 s Z 4 &, -^tt^tt^K:. S&*U<tt*Kg 

z 1N z 2 , z 3 ^cku t z 4 ^-r^;i/^r;i/*{c(is Bife^fc^r-f a:^;^;!/* 

7Ktt*^tti5o T^^g :x^;k 7*-)^ >fv/D 

Z P z 2 , z 3 33<fctfZ 4 #ii-r^ d fi&tt^-f*^ 
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Jr^S. ^;i/3^r^* N ^o>y>ii^ T;i/^r;u^^ yl^s cfcow ^->-a^7j<; 
t£g#-a£;ft,3o :pu — ;vSo^J{c{i. 7^-;b s p-hu;K p-^h3r$/ 

Z P Z 2N Z 3 i5ct^Z 4 #*f-^ P3S^£tts fiS^Wtl.^TDil 

z x , z 2 , z 3 ^,ti;z 4 W^TDfS}:bTii, ^ti^tb^iittSfn^ 
z^ z 2N z 3 #£v : z 4 tfim-r^vm&&. ^ti^tu^t^ ^^cffe© 
z n z 2 , z 3 *5«tt5z 4 ^^-r^^p^i:bT{i. si^fciieiicv 

Z 0 Z 2n ZjiSct^Z^it^rDSS^ g^iig^^B&LT-\^P^ 
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ftfcf, 2&. 3 -(flu 4teT-©mi--5£i:#^«6-£&£o t»J^>s tf^>. 

^y*^> s hur^x ^y';>. 'fv^^'Jx 

i/>y';>s :7*^^>n =*v3riru>^ tD-;w ^>i/kd- ;w -i > F 

v^dp-^y— ;b N fcrDy^>, £^^>. -f^yvy$?>s ^ 

3-7^J— ;k ^fvf7^-;k <>X^fvf7V-;K ^ 

Z 2 . Z 3 *5cfcU t Z 4 ^t-^^o^*^||(c«m»^*r^>^^©Sgl 
^cz)0!li: btlis r;i/^r>>i/S (R-) > Tvi/^*-^* (R0-) N 
^1 (RNH- RR'N-) ^ iDVJ^j )\,m (-CONHR) , X^7 7 

(-so 2 nhr) s xji/*-;v7?;s (-nhso 2 r) , >\uy 
>J1C^ -r^->14^7Ktt*^^^s (^iSBufBR. R' &Tfr*)i^ 

q p q 2N q 3> q 4 fc^ ^*L^*l3f<fe:&fc N 1 £ J± 2 <Z>^£fc£gt 4$&3 2 
T*&£ ' httft^ b <, ■£© + T?fcq 1 = q 2 =q 3 = q 4 = : 2 T'& & d £: #S 4> 

a 31 ^ a 32 . a 3 -^ a 34 (i s ^ti^ft&Z.lZ, l$feli2®St$SU ^ 
fc: lT&fci fctfEPSL^ ^£D4 1 tf ; fea 31 = a 32 = a 33 =a 34 =lT*fe2.C 

Mi*. fjfB-itK^; (I) IztettZMtmrnx-frZo 

Zn> Z 12N Z 13 iJJ:t^Z 14 ©/J»5;< lo{±^^->^^7Kf4S^«m* 
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<< *>&m7k&m<Dm&, Buia-j&aS (i) iz^^^z com tmmr'$>*). 

7*PS/7 , ^>-fb-&$j©# : ?afcfc7 5 0-2 5 0 0 3; b < > Mic 

9 9 5—250 0 CDffifflO^gi^Jf^ b<s ^©i^Tfc 9 9 5-2 0 0 00 
^H©#^:g#$?i: b<U tt9 9 5~ 1 8 0 0 ©^B©#^S#«&$?£b 

— 88:5$; (VI) tK R 2 o R 22 n R 23 s R 24 &> •fcft-ettUkfcfcN 7KMM^ 
g&fc b < &mum<D 7 )V b < D7j^;bS, 
life t < 1*^11107^^-/1/4, b < fcmw&wr^)],*;]/^ W 

b < iiii^©7 U— Iil)U<iitfH0^rDiMgU # 

Vnx V 12N V 13 . V 14 fciU ^tV^&Jilfc. b<fc£^Rfi^&©:7;l/Jr 
;l/*> b < fcfcSRBgl©^? D7/1/+/1/S; tifeb<liilH07/i/>r 
-jvm. ttfet<l±tii©7 7/^/H, Itt)L<(iiiiC7'J-^ 

Mlfe^^DJiS^^^ b <x ^©>f X'&W&'rKirJiM&m&l&ti b 
R 21 s R 22 s R 23 s R 24 > V lls V 12 s V 13 ^DcfcT>*V 14 *s^-r7*;i/dr;i/S 

S^*wt-^7-;i/^;i/»j3 c ki>'Mmii©7';i'Jr;i/*^^^tL^o 7*;i/ 

^r->3i^;b. i/7yxf;K b ij7/V^D/f/K 3 - ;u * r □ t ;v £ £ if 
R 21 , R 22 , R 23 . R 24 . V 1X s V 12 . V 13 i5ctT>*V 14 ^^t-^^P7;i/ 

tM^lt^^D7i^j^J:t;ilft(D^?D7;i/^ 
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R 21N R 22 . R 23 , R 24 , V ai . V 12 , V 13 &£TFV ^tfim-tTJVlr-jV 

R 21 . R 22 . R 23N R 24 s V,,s V 12 , V 13 &&X?V 14 &gt-T7 5>fr%-)\, 

Wo r^/t/^/i/**: bt^ *m**lft^fcfcS©#*JK^** s 7~ l 2© 

^/i/Jr/i/S©0!Ifcfci, ^>s?/i>2k ££0*2 -7 ^^/i/Sa^f^ttSo 
R 2I s R 22 > R 23 > R 2 ^ V n , v 12 . V 13 ^J:i)fV H W7'J-;vS 

-/i^kL-cBu i^S^i^fc t tcj^i^tA 5 6 ~ 1 2<D7 v-/i/fi# 

n/K p-h«J;i/s p-^h+i'/i-JW o-^DD7x-;i/^J;tFm- ( 
R 21N R 22N R 23 , R 24 . V u , V 12s V^^iWu^t^rPJIS 
R 21N R 22 , R 23 , R 24 > V n , V 12 , V 13 ;fc £W 14 tf&-r^7 1 naK& 

R 21 . R 22N R 23 , R 24 . V llN V 12N VuiiWM^t^fDfS 

R 21N R 22 ^ R 23 . R 24 > V llN V 12N V 13 :J3 J:tfV 14 #^-f -s^o^S 

R 21> R 22N R 23 s R 24 x V llN V 12 , V 13 i5ctt>-V 14 ^-r^^D^i5 

42 



Page: 44 



SVO 02/060994 ^^TPOVO' 



m&m&i&ti&n t-&z 0 (su w lN w 2 . w 3 . w 4 #, ^n^tim±^ s 

R 21 . R 22 , R 23 s R 24 - V al > V 12N V 13 :fc£tfV 14 #^-r^n3tS 

fip*.s ^>;^>x t^^>s tu^^>s try^^>> -rv^y 
u ^ ^'JX ->w';>. 7^^^>, ^y^r-9-u>s i^p— ;k ^> 

if V— ;w 'OX-fy***^-^ kd'J^x tr^»;^>s tr^.^^> N 

R 21s R 22 s R 23 s R 24 - V 12N V 13 ^<kUfVi 4 i^*-r-N^D^ 

#Mfc««ia£#ra»^®M8i&<z>0Ji:b-tl±x (R-) , 

r3^>» (R0-) \ 7fr*)\t7>% ;m (RNH-. RR'N-) „ 1j)M*<{ 
Jim (-C0NHR) „ X)17 T^Esf Jim (-S0 2 NHR) , 
7^ (-NHS0 2 R) % ad^vS?, -Y tiS (*^bu 

IBRs R'&TVi/*;^ y^-^S^U * £ fcdftfctt-r # 
**bTfc«fcM) o 

Mli. buIB-SS^ (ID tz&tf%Mtmm-?& !>> b^#!lfc|5]bT-&£o 
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ISU R 21 . R 22 . R 23 - R 24 - V lls v 12N V lz is£TfV l < l (D'Pte<}i 

^>£&*&^©#jyu Huia-^ (id tc^w-ax^ x 12N x 13 , x 

7^nJ/7->fb^t©^f(i7 5 0-2 5 0 0O®H#»^b<s H£ 
9 9 5-2 5 0 0©$Bffl©#^#$? * b<. ^(D.^H^ 995-2000© 
«5B©#^M#£?i; b < , #(c 995-1800 ©ISH©#^:g#Sfc$f £ b 

±IB-^S; (v) jScfct^-^ (vi) T-a^n^y^n^T-V'fb^^ - 

mtteZo d©cJ;-5&ii;&frS». ±13-825$; (V) fiBS; (VI) t-*£*i 

2 <SWiT& b<^ 1*M©^;T>&l§;fct£S©4>#:< 1 

*^£'J>&< £fc 2 {Mrs b^o 
— J&i£ (V) T-^^ns7^P>>7->-fb^i:bT^t$f^ bv^-fb^tt> 

(-O Z j-Z^HbT&s ^ft^tUGfejiJ^ ii^Kliif^ 

©7vu>r-;i/^ ii*L<l±ili077;i/^;^ mglfc b < &&mj&© 

£ b < . ^>&£l7jt£fe^£Sm*i: bT ^"T £ 7-;i^;bS#g$£?3; b^<> 
(D) q t x q 2 s q 3 ^ ^^tU^t. 1 £ J± 2 ©g|fc£« U ^ 

(/n) a 3 ^ a 32 s a 33s a 34 &s ^ti^ti&AtC 1 2 ©^gt£^IU 

!&tc 1 CI h#£F 31 b <. ^©fft?* a 31 =a 32 =a 3 3=a 34 =lt^^ 
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(-) MB\ Cu, Nu ZnJfcliAltfc5ui:«U<, ^^T*C 
uT-<&£££#g&£? * b^o 

(*) 7^P->7'->'fb^-!iJ©^§»7 5 0-2 5 0 0©^H#£F£b<. 
1^9 9 5-2 5 0 0©^H©#TM##2: b <U ^0*t-% 9 9 5-2 0 0 
0 (DV&mcoft^mifiiS- £ b < . #t 9 9 5^ 1 8 0 0 ©$£H©#^M#«$$? 
£bW 

(^) — jfeS; (V) X~m£tl2>7*UisT->{b-&m&. ^ftt^&^&l 

oW±©^*>t£«t7j<t4S£*bTM3CD^s 

So d©ci;-5&§lj&a>£>. ±§B-^^; (V) -c*£tt*:7* 

bus3— ttA (V) ^£^3^1^50$? S b^B&£©i&*^*>«fc:oir>-tl±s 
i^oiisS0^%< fc* 1 ■o#fSrgB©BFt: bv^T*&3<fbA^#£? * b <, 
<£ D# < ©M^©g&S#fufa$?£ bi^T'fc3-fb-s§r^#<fc b < . ±x 

©ggi^^HufB^s b^*-e&£-fb-s-$8j#»fc»2; b^o 

-tess; (VI) T'^^tbS^^ni/^^Xb^rtifcb-r^fc^F^bvWb^tJtt, 

(-f) R 21 , R 22 , R 23 , R 24 CibT(t Ztl£>&, -ttl-etLS&jfcfc^ ?KB 
Wi^, i^tit<liillfe©7;i/^;vSs B&fc b < &&tS&cD^ ut)V* 

b<u Jfo^-c^TkaRfiW**** bi^o 

<p) v 11N v 12 , v l3 s v H icibtii, ztit>-hK *ti?ti%i3nz, mm 
*)i<i±iit©7M-;n, it* b < &mwWk(D7^ wm^ 
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(^) MJis Cu, Ni, ZntfcH;Alffe5ui:^Jt< N fcz>-e$C 

(-> y^u^T-^ih^mco^m.\±i 5 0-2 5 0 o<omm&i&$. u<, 

IC9 9 5-2 5 0 0©f§K©#^:B#$?3; b < . ^©tfC* 9 9 5-2 0 0 

0 ©ISffl©#^«2Wi; b < . #{3 995-1800 ©^ffl©£^g#S&$? 
£b^«, 

(4-0 — J&iS (VI) TS^tl57^ D^T-Xb^ii. #^F*3t'J>&< t§ 

1 o© >f >&gi7kte^£*3 IT V^ S ©tr. + * fcfc 
^ttt^Mt^So ^©.fca&gl^^x ±13-^^; (VI) T-*^fL^,7^ 

&©#2fg; b <x ^©ff-ffc — ^P^fc*;i/*S£4>& < fc* 2M«f 3&© 

HufB— )&5$ (VI) T-^tia-fb-^©*?!; b^Sift2l©ffl*-&to-&fcoi\-t 
tts «*©S8l3E©dJ>fc < fcfc 1 o#tusB©$? * L^a6-c»*'fc'&4to* l #* b 
<s ct D^<©a^©am^A s BuI3^S bv^ST-fe^-fc^^J; b<. 
£T©m&S#liufB$?2; bl>*^**<fb£4fe#«*#* bUo 

uTiz^ *ma<D—WL& ( i ) . (ii)s (in), (iv). (v) ( 

VI) ^m^tiS7^D->7n>-fb^{c:ov>T^b<^5o 
«e*7^P2/7->SI3|#:t± N $#5&©B&*©#A#g (l^fci^Tlii 

Aft) tfi^si^ci^t btfflv>e>ti-r*5 »k *mw<Dit'&yi c-«s 

3. (II) - (VI) T-i^tiSft^ : #£©g&S£^©f£gfc:*££©!8tfl 
bTffi8>T*ffi-Cfc !K (#j£©«8l«©3*Xtt«#ltt#*iS^bfc 
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#fr^ffiffltSoh^e»titu5o TfB-J&sS (VII) *l£ 7 * n ^7 

-^ilS&teU ^©^i^fc^T^qriglfticMglSRn (n= 1 ~ 1 6 ) © 
IMf (R, : lte~R 16 : 1 6&tZ ^/glfT £) II &-ffc£^t? 

LT^&®^#^o R<Dg&St3 Utttfc^i; 

-jftsS; (VII) 




*sMt * -e j^ss-r -s 7 * d > 7 - >ih&m iz & ^ x mm. % ±§i§r t 
(vii) x-mBn-tzt. iiinn (n=i~i 6) (Dm&w^m&mtz 

*«WK:i5^T> ±iB-«5£ (VII) xm£ti2>~7 *aisT->{k&®(D&m. 

/3-{iLSm§i: (2 j3«tTJf/^fcti3<4 N 6 fc^tlV* fcfcfc 7 <iu lOfcitf/ 
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£fct± life 1 4& cfctf/£fctt 1 5fe{C^^CD«^^^^5 7^ Di/7 
WbiirtJ) 

a, : (1-1 6(ftfc:«liJi4«;<. ^©!M*tt5 7^ 

*il8ill*+fc*^Ts mteZ gglteS) 7^n^>7->{b^ 

«<Z)»«fr*8ia3-r*»^ ±IB (1) /?HM»lk (2) a-MSlSk ( 
3) a, /3-&?gi§rggll»£&ffl-f 3o 

) 74 V — r ?*n*s7'=.>-{bmb.mtfo-j (P. 1-62) , C. 

C. Leznoff-A. B. P. Leve r*^ VCH^ff 'Phtha 
locyanines— Properties and Applicati 
oris' (P. 1 — 5.4) «EfcB*N Slffl*b<ttC*tfet:3jWtt©*iS*«* 

crft^^s^tiTv^^n^T^ wb^>fcj\ spg^nwo 00x17 

2 7 5f, BOO/0 8 1 0 3^ HOO/08101^ |5j98/4185 
3-^, #H¥1 0 - 3 6 4 7 l^fc£ffc:iBf&<**l-C^S«fc$fcs fllitK&fSSl 

iOl^ *;i/*>flj# (1) 7 £ D ^>T^>M©^©<4mT'*)feCI 

±t (2) *;i/*Wb£ft*fi«*fflffli#KiI-ei&*o 
lots i©i a &fiJBMT^;V*S*#Abfc«^ttt, £/»t3IA 
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^Dj/Tr^tiAtSfciftl^i t>*fcft tK * > fitted* 5 „ 

^tc^LT^ *»«3©±IB-jRa;-(I) (VI) tr^ns^D 

i/^->-fb^©^T-^l^«s TIB— flx^u (VIII) -zm.gtiZ>7*uf7-> 
ft^ttlis 0dit«TIB— JftSt; (IX) ^nS7^o-h>J*Bi#*J:tf/ 
SfcfcfcTiB-Hlft:* (X) t^tlS^ ^ J 4 V-f > P U >SI#»i: TIB-IKS; 

(XI) -C^^tLS^il^#:^S/i&^-&i)3i:t:J:D^^tiao 

*mW(D— flgsc (viii) -r^^ixs^^D^7'z:>Yb^#j{±, — jftS: 

(XII) 4 b U C-AIJ:- (XI) tr^^n 
%&mmm<&*:JsiJ&£l£2>Z£tz&t), y*n*/7->m (ID -rh7^ 
*>^- A± h U ^A^^bfc^s MtS^iW-^^P^'f KtlSiU 

(^J^«. G is G 2 n G 3 ;kcfctfG 4 #, G x : {-S0 2 N (R 21 
) (V X1 ) } s G 2 : {-S0 2 N (R 22 ) ( V , 2 ) } s G 3 : {- S O 2 N ( 
R 23 ) (V 13 ) } N G 4 : {-S0 2 N (R 24 ) (V 14 ) } <DM<&) „ 

&i>\ -l&iS (VIII) ff©L nu n. ptts ±IB— (IX) *>«fctfi;fc 
fcfc-JtSa; (X) *CDti:^itfe5o 3;fc. -flSsS (VIII) *OG,, G 2 s G 3 
£<fctfG 4 &. -eft^ft&ifcfcs ±fB-J&5$ (V) ffJCD G x : {-S (O) q,- 
Zj, G 2 : {-S (O) q 2 -Z 2 K G 3 : {-S (O) q 3 -Z 3 K G 4 : 
{-S (0) q 4 -Z 4 } N *«fcV*fett-«fi!S (VI) tOG, : {-S0 2 N ( 
R21) (V tl ) } s G 2 : {-S0 2 N (R 22 ) ( V , 2 ) } , G 3 : {- S O 2 
N (R 23 ) (V 13 ) K G 4 : {-S0 2 N (R 24 ) (V 14 ) } *%?o 
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-jft^ (XI) : M- (Y) d 

-j&5£ (xi) *k Mtt±fa-j&:i£ (i) ~ (vi) <DMtm--c& »k y&/\ 
ufym^, mm^^^->, t^t-jit* h*— k mm-&¥(D im%tzi±2 

-flgiS (XI) T-^^tb^^Sl^^ii btli, AK Si, Ti, V. Mn, 
Fe, Co s Ni, Cu, Zm G e N Ru, R tu Pd N S n N Pt N 
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-vtDU, JHb-y*;i/x WW.-?**, ^fh^^Vi/K k mm 

="t/i>K *-ft;ffi«&. li-fb®^ ftflsffiSft. BEttSffix *6fb^:*-$>£ 

-•>a n ffift?>ifx 7tf;i/T* h > v>#> N 

#>s *g<fb§8. BtBtts ig-fbW >S^A N ig<fb*X3l#iMf £>ft 

5 o 

JfeiS; (IX) t*^hS7^nz h ij;i/^«i©ftfliift, ^& 
;i/JtT-l : 3-1 : 6##g-b^o 

^hsi^ji— (x) tf^tis^^ s. y << v>r > h* y 
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Ji^^^A. J£&yb;w><>A. ^-fb/Vi^-^A. >; 
> N -if^-^-r k s^mu^a, est^*;i/^->A N -^^^Vs sa-fbM^ 

tiz&&m®tis-c&. &ji&mmmm&ft£\,<. ft£Mnmm&*%^& 

v-ii^Jk:-oV>Ti±x #HBg4 8- 2 8 3 2 5^ fp]54-7443 
0 "5. 15154-124726-^, |h15 5 - 2 2 7 6 6^ |B]55-14233 
9-^. |5]60-23850-Jfs |H|6 0 - 2 3 8 5 1^ 1^6 0 -2 3 8 5 2f, 
|b|6 0-2 3 8 5 3f, |5]60-57836-^. 11 6 0 - 6 0 6 4 3f s 13 6 
0 - 1 1 8 8 3 4^ |rJ60-122940 5\ 116 0 - 1 2 2 9 4 1^, m 
60-122942 S 6 0 - 2 3 5 1 3 4^ «Mf 1-16123 6-5 
<D&&®., *Hf5fF 2484430-5, ^2 5 4 8 5 6 4^, ^3 1 4 8 0 6 
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1 1513309690-^ B4 115 124^ 1^4 1 2 4 3 8 6^ H] 4 
193800 i4 2 7 3 8 5 3^ 1^4 2 8 2 3 0 5^ H4 4 5 0 2 2 
4 J %<D&tyMmz.Um&$>Z>o - 1 6 1 2 3 6f»2 12-21 

f;vy7'j;v7> ; t-')A^n5'f p-s-&8u #^;fr># 7? >;;i/7^ p N 

fcfcx ^ >^^I©±@Mt^ It 1 ~ 1 5 S1%^J t < , ^C3~l 
W*ttlPl±*Jfcb-CH:s 6&^3S§8. 8£<bffi£S. t F 7 $ >^i£<fb$7_l£ 

Mt LtiitSo IMBiSteaifco^TBU ^HBS6 2 - 1 7 3 4 6 3^. |b] 
6 2 - 1 8 3 4 5 7-5©#&*fc:fS«*sfc*o l?®tSeS0©^*> 0 

b^o W^7;i/^-D<b^o^J(ciis 7 y&36#iStSteifF.k ^;^7^| 
Yb-^r^j (0iJx.l±\ 7\yfftiii0 * «fcVH*M*7 v fjt-fb-£tJ*£M3g (0<J;l«s 07 y 
#^t;*t&o W^mi/^P-fbi^ico^-tfci:. M5 7- 
9 0 5 3f (i8~17i) , 33HBS6 1-20994 -5f N |5]62-1358 

2 6-s§©=&&$g£fB«&#&£o ^CDftfeO-f >*g^Sfc**n£ftS*Jn*!li: b 

v^hSij, ttllffj^tf^&na. -i 1ST* 2^T*t> J; 
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^-u^a. -^-fb^^Vs ^-fbffi^. Mffi§s> mmm$£. k 

-£A X TVI^tN U h**>, H?*-5-r K ^D^K^D-r -9--/ K 13^7 
Btttftl-£*x *^i/>/r* V^mU^M^, *-'jt^7;i/3-;K ^> 

^ >^i?;cy MB^iDcfc^lB^^ fr&CDMmm (My ^n- hJf£^tr 

T-^ffl^tl5o *'jY-7Tyi'^tC^lM(ix #§iBg6 2 - 2 4 5 2 5 8 
|b| 6 2 - 1 3 1 6 6 4 8-^ H6 2 - 1 1 0 0 6 6 13 -5 o 
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Mz.&i&mmz\ij*mmvTj > z mM&mis^ t^vjft^© 



f£teW£{sre>iB£;*ftsfe©T?tt2ft^o 

max (iqRlR@X«^*5 ^E;n®^^^^!*T S o 



NC 
NC 



HS(CH 2 )aS03Na 


NC^^^S(CH2) 3 S0 3 Na 
NC 


H 2 Oj 


NC^^^S^CH^aSOaNa 
NC 


Na 2 C03 


Na 2 WQ 4 2H 2 0 


DMSO 




CH 3 C0 2 H 





CuCfe 



DBU 
CsHnOH 



S^CHahSOjNa 

14 I 15 




NaOaSCCHzhOaS— H J| .N-Cu-N _l -^SO^CH^OaN 



\_L_ 
SOzCCH^aSOaNa 
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O 
II 

C2H4O-C 




SO3K H A>^ H n 




SO3K 




\vJ-Cu — N yX^" S °2 NH - (CH^ 



SO3K n 

C^O-C 




SO3K 



H 



SO3K 11 /. - V H " 

SOzNH-tCH^N 




C2H4O — C 

SOgK II 
O 




SO3K 



{t^#>172 



C2H 4 0 — C 
II 
O 



t 



SO3K 



,C2H 4 OH 



HOC2H 4 
\ 



.S0 2 NH-(CH2) 3 N HO 
x/ X C2H 4 OH 



C^OH 



HO N(CH2) 3 -HN0 2 S r l| N-Cu-N J — S0 2 NH- (CH^N Ha 



/ 

HOC2H 4 



N-N N T 



\ 



C2H 4 OH 




C2H 4 OH 



S0 2 NH-(CH2) 3 N Ha 

X C 2 H 4 OH 



/ C 2 H40H 
S0 2 NH«(CH2)3N-- CH 3 + 

C2H 4 OH CH3SO3- 



HOC2H 4 

+ CH 3 - N(CH2) 3 - HN0 2 S 
HOC2H 4 

CH 3 S0 3 - 




h-/~^Ph 

N-Cu-N —— 



C2H 4 OH 



^ SOaNH- (CH2) 3 N- CH 3 + 



H -vi^s H c 



C2H 4 OH 
CH3SO3- 



S0 2 NH - (CHJaN - CHa* 



C2H 4 OH CH3SO3' _ 
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mm^.MT, 4--hD7^D-h'J^ (JKmbm) 2 6 . 0g^2 0 0m 
LCDMSO H) £?gg?U rtS2 0^CT«ttl^ 

30. 3g03-^^*7h-7D^y-^^*>8th'Ji>A ( 
7;vpJs>?-) ^»bfco ^V>T. F*lM2 0°CT*^#LTi^£:c:3^ 2 
4. 4 gO^zK^^^- h U *&*&*lZtoz.tzo ZLfom*mn\sft&t>, 3 0 

yf xt-5IU 5»S 1 5 0 0 0mLOff»xf /l/C*»tS<ffbx 

UTs 4 2. 5 g(D<ib&W)A*mfro 1 H-NMR (DMSO-d6) , 5ITM 
Smm : 1 • 9-2. 0 (2H, t) ; 2 . 5 — 2. 6 (2H,m) ;3. 2 
~3. 3 (2H, t) ; 7. 75-7. 85 (1H, d) ; 7. 93-8. 0 
3 ( 1 H, d) ; 8 . 05-8. 13 (1H, s) 

4 2. 4 g©rtS-&*&A* 3 0 0 mL ©gfKC*M¥ U [^S2 0°C-Ci#lt 
^Sfc^^'S 2. 5 gNa 2 W0 4 • 2H 2 04*Jnl/fcgU rtSl 0 

•C*T?^iPbfc. ^I^^^s 3 5 mL®£BMb*X2fc (30%) £$ggftf;:&^ 
Utf^tlTLL rtfil 5 -2 0°C-e 3 0#B«#Ufc&C\ Kftift 

KJftttC 1 5 0 0mL©tKxf;^aAbs 5IStfe§l§IMgEfcT 3 0#(Sij| 

m&LTmmVZ, 4 1. OgOMB*^, 'H-NMR (DMSO-d 
6) , tffSTMSSip : 1. 8-1. 9 (2H, t) ;2. 4-2. 5 (2H, 
m) ; 3. 6-3. 7 (2H, t) ;8. 3-8. 4 (1H, d) ;8. 4- 
8. 5 (1H, d) ; 8. 6-8. 7 (1H, s) 
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3 : mmfc&ya 102 

ilfcl-fti^B 4 0 . 2 ^-fbifO (II) 6. Og^^O^s M^b^^^MT- 
40. OmLCl, 8 -*J7*f tS^n [5. 4. 0] - 7 - -> >^-fe > (D 
BU) ^^Tbfco 5MSf3fil 0 0°C^T-in^.bT. ^ISflEtf 

8^P^^^bfeo 4 0°C£T'*f?£Pbfc^ 5O°C0MLfc^^y-M5O 
OmL£&AbT> 5MT-£ 1 BSKif #bfco SJfo*££^g£T*#£P b 

fc^. m&tifzmfc** yfxT5«U 1 2 0 0mL(D><^y-;i/T-i5fe#b 
fco i^UT*§£>*i,fc@#:£*M'fb^ h U^Al!igSlb^6 0 OmLCDlMi&^Tk 

o 

3®b. 1 2 0 0mL©^^y-;K'^lfeo fiife H B B^s 3 0 0 m L ©zkk:$g 

h u «>A©fa»^^y-;u«f?ft 6 0 

HMTC 1*118*1* b&. M£T?#iPbfc&> *fmbfc«gS*5abs 
y— ;u-e^#bfc 0 3[£i^£s 8 o%^*y-;i/6 o o mL izmztifzmmz 
SQx. 1 SSF^il^TSI^b. ^^^T*^aibfc^. *ftHbfe^^51bs 35 
ts 7 o%y^y-;i/«6 0 OmLI;if.tlfc|g B B B»^ lHflIS« 
tfU iSlf^bfets *rmbfcM^^5iib, ^^y-MOOmLf 
«^ft««btx 30. 1 g©0!l^b^ 1 0 2 *f Mli: btflfc. Aiiax 
(QRJKffi;*«:ft) : 6 2 8. 9 n m ; e m a x (UftlRftifciftfi & 
R^fllft) = 6. 5 3 x 1 0 4 (2k**+) o »&*Ufcfli£4fe4«*r (SIM 
tt: ESI -MS. 7C*^«fx *«iai^*a«®1«»l!l«f*ajfc«fcD«i^) b 

fe^i, Mit-e^iifc7^Di/7=>i(ii)-iMf^ 

S {**t*ft©«-'<>-e >i© ( 2 £fct±3#) „ (6^fcli7<ii) , (10 
lffi) . (14ifcl415tt) fc- {S0 2 - (CH 2 ) 3 -S0 3 Na 
} ^£ l<Sx jB7^DS'7 , =.>— «-^»f- {S0 2 - (CH 2 ) 3 -S0 3 Na} 
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^aJ^CDftV^fc=on7^^Z3t: N — h D / <>-t?> 1 0 OmLJois 180 

6 8g, ^<fbi§ (II) 6. 9 3g£#D;U I^^T'6^f^m^bfco HJ&*££ 
4 CCiiT-^O 5 O^GDiDiSbfc**^-;^ 0 OmL£&AbT. 

y*-xT?3«b. 4 0 OmL0^^;-;i/»Lfe. 

Jfi-fb:*- b 'J ^AT'fSftJbfc 10 0 OmL© lM^mTK^^Jn^-s tibT* 
g)£©^*^tllitfco ^filts tfeRUfcHM^^^xt^lbs 10 
OmL© 1 MMtfttM^^lfco #*>*lfcg#£7 0 OmLOO. 

1 MTk^Yb^ h U ->A7jc^K:^^-y-fco mWL*MWVtj;& £> 8 0°C£-?:;fJD 

su Mjft-e miasm bfco *»«*»«f^^*t)5ii/fcfts zm*m 

it#b&#£. 8 0 o C£T-iDi^U USHiJItfbfco ^S^tr^^Pbfc 

#r£i!bfc£gJi£5S©b> 150mL©20 %^*T'ift^bfco 51 
8 0 y 2 0 0 m L ?,ixfe^B B B *iDi. 1 B#H8M^Ttt# Lv ^ 

«-C#iPLfc§K 0rffibfc«gg*5«U 6 0 J -K&mm 2 

o omLfc#e»nfcsea*ipi?. N lmmm^imn^s ^^T-^aibfe^, #r 

fflbfcfMi*5«U i^;-;i/3 0 0mL»Mbts MA 2 9. 

2 5 bTftfeo Amax : 6 2 9, 9 nm ; emax= 6 . llxl 
0 4 o 

»6*Lfcfb-&«»C&#*rbfc (SI^:ESI-MS, KMfttii. 

7->t8 (II) v fip-fex S&&S#/3-tftM&M C^tb^tL©#-<>-tf >M© 
( 2 £fctt3<£) > (6£fcfci:7<fcK (lOlfelillfi), (14$fcl4 

m mr s n t* & & ^ #teg-e s fc . 
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^SJ^©^tV^feHo□7 7^r^ {3. ^ D vx)l*>m 1 5 0mL$JDx.> 3 
0°CWT-em#bJ5:^e>±fB^^Lfc'fb^C 19.0 g£«9>o < D##J8& 
SDbfco It, 2 0°C-e 3 O^H^bfcgk 2 5»CWT-e6 0g©£lfb'J 

>£#>o < Dr9-i«J»bfeo l 4 o°c^-ein^u. noia&T- 3b#pm 

Tbfco sjfe** 8 o'c^tiD^b. mug.-? 2mmmnvtzo 1 

0°Ci;-e#£PbfcmN 1 0 0 0 mLCDTkh 5 0 0 g 

^^tmjDb-C«^^CDB^^^«fm^-&fco ^^rtcDSSli, 7k£*iJ£. 

^ y^T-S^b^ 1 5 0 0mL©^7fcT-i$fc#bfco 15 0 

mLCD^T-fe h- h U;i/T-*5feMK »flETS£*3WX b (Dri/tr — * -rtT?— life 
ft*btv ft6*D 15. 6g*ffiiSi:Uffc. 

(II) s gp*>. f ^tli 5 ^ -SOr b 7 ^ d 7 ^ KT-fc££i:#$i 

T5; >/7-fe h >-T'^>^b£gU HPLCCTtt*tft« (f£ffi&JI2 5 4 
nm ; 0 . 1 %WW./ V O^f-JVTS. >buff er|; THF/H 2 0=7/ 
3) bfcfc-^s 9 0. 9 5 % CCu-Pc (-S0 2 NH-R) 

4 8&3#©*l*ni:bTtftj£} T-fe^fco 

m-:F$. S s<>-e>X)V*-;i,7 K5. 4g*5 0mL©DMAc 

tSibs (*!S5ST-M#bT^?.i:Cl5-. ±I3T-&^bfc<b-&tJD 3. 

0 g^^^fciP^fiJte^-Brfco 3 0»HII1!Rm 5 5 0 C£ T-JDiS bs ft 
^tlB$Fll#bfc, 2 0°C£T-#2Pbfc^ 3 0 0 mLOTKtfe 

1 o o mL<D^7.k-T:-&&u lfe«bfco *»&ftfcffl*g&£N 

^dyF^77^ - (CH 2 C1j/THF) £/a^TBJ£J**3 Cu 
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-Pc- (S0 3 X) m (S0 2 NHAr) niift : m+ n = 4 , m^O} £ 



7 : m^ib^VQ 13 6 
±HBT^Lfe-fb-^#)E 3. 5g^20mL©THFt^U figt^ 

H£flfti& (7 0%^*y-;i, 2 0) cc^ y -;K'I^g b. #1 
mikttfyl 13 6*2. 8 g#fe c Amax= 6 2 8. 5 nm ; emax= 4 . 30x1 
0 4 (*&rW) o 

m-- h UT— V > 4 . 3g^5OmL0DMAcfcig|U rti§5SfI 
#bT^££CT3^ <b^D 3. 0 g tin 3 0^li 

&JfSM£ 3 0 0 mLOzkfCfefrTs 3 0^P^ti#UT> 

tiT&Ltzni££k*X v 5^T-3jlb, 1 0 0 mLCD^zktr^U S£*£bfco 

^>iJ*W7A^DYh^77^- (CH 2 C1 2 /TH 
F) Jtm^TB&mVo C^Jxi^ Cu-Pc - (SO3X) m (S0 2 NHAr 
) niift : m+n= 4 , m^O} } SiSlfctx #££11 b 

T<b-&t)F 3. 8 g£#fco 



X, 3 0^TT8mb&**&«7B«l 1 . 2 g£t0>o < D#*fl»iDbfco H 
i&ibry^- «i7A 0 . 2 g*7jc 1 5 mLtSibfeTk^t^aTbfc^ 

-&#jF 3. 0g§7-trh>10 0 mLfcigJ£bfc*S£IM&-tiaTbx Mffi.U 
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DTF^77-f- (CH 2 C1 2 /THF) $fflVM:PJ^^*^*bfc^> B 



1 0 : #I^YblM£j 14 5 ©l§rf& 
±fBT-^^bfe-fb^G 1 . 3gt50mL©DMAc (N, N-S^^,M/ 

(7 o ; -)vx-mm&&2m) jp-cffi&su WaMb^ 

1454 1. 9 gf fc 0 Amax= 6 3 4. 2 nm ; emax = 3 . 3 3 x 1 0 4 



1 1 : mmfc&Vl 14 5 (D^f& 
TIBYb-a^J (H) &mS§M*4i: bT> Mfc^ bfcSJfo^T% 0 -tiM. 
: Cu-Pc- {SOjNH- ( 3 } 4 B&tt££-jftL 

( 2 £fcfci:3{&) „ (6JfcHt7fi), (lOJfclilltt)v (14 
£fcfcfc 1 5©) ic;ui/*afc£ USD asfr-rfrtUSfcSrt'x IB 7* d S/y- > 1 

T-$»bs 1 OT-^bfc-fb^iilslbib-^^IT-feofco (£-fitH/-M± 

>>7- >^ (II) T-$)-5^fc«*^^©miS60tBHT'BJ?>^-efeSo ) 
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CN 





HNQ 2 S 



NaQ 3 S 



smm 1 i : mmt^m i i i 

N — (3-7^7Dt;i/) i;i^y-;i/7^>16. 2g£100mL© 
DMActi^t, rtiSSgfT-m^bTV^fcCI^^ ±BTf-&J* b tiltS® 
D 9. 7 g^#^tiD^^^-^fco ^#L^^?> 3 0^F^*>^-t^?S^T-F«il 
S*±(ffe^> Pl^Jg-t: 1 I^P^m^bfco RJte»* 10 0 OmLCD-f V7ot 
;u^;i/n-;i/C^^Ts §1 li^Mf 3 0 ^TOUfc^ M 1 2 . 5 
mLilTU *frWbfcffi*gg** y*-=t-C33BL* 2 0 OmL©^ V/Dtf 
;i/7;i/3-;K'^b^ Sg«bfco » e>tifcJffi3gS%, 2 0 0mL©^^y- 

jv&m^x, mm immum.) &c&* l&mvtzm., ^fis^jt-Ti^ m 

y^l:3jlb. lOOmLcD^ * J — ;i/T:i5fc^bs H&'J&bfco #£;h, 
fclgg&x yjWW-^ayi'DYh^??^ (SEPHADEX™LH — 
20 :Pharmacial (H 2 0) ^m^XM^fSM m*-&-> Cu-P c 
- (S0 3 X) m (S0 2 NHR) nil^te : m + n = 4 , m^O} ) £|&5feb 
tz'&, H 2 O/^^y-;i//^^^H^^bT0iJ^b^l 7 1£ 1 4. 2g 
fifco Amax= 6 18. 6 . 2 nm ;emax=5. 3 4 x 1 0 4 (zK^fgit') 0 

^f&#<] 1 2 : MaMfr&tl 17 2 

1. 0 g©±sBT*^-figbfe'fb^ 1 7 1 £ N 2 0mL®DMAcCgf U 
rtS5jgT'^bTV%-5h^5^x 2. OmL© h V^Jl'T'S- >£^£?j§ 
Tbfco F*3S5j^T*«WbTVNSi:c:6^N m-^DD^*^ 

^>y-f;U^ D 1; b* 1 . 6 g&|S5^fc:»PiS/6*-ftfco 3 0»^ 
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H£;* v^-i-C^iBb* 7k 1 0 OmLt^ilU ^e,C5 0mLO7t 
';;K«b^t*^bfco #£ftfcltgJI£ 1 5mL©DMAc{:ij|U 
mUl 5$.-emftV-C^ZtZZ^ 1. OmL0K^>mt:aTLfe< 
3l^£s M^T-ti#bT^S t£3-Vx 7k3. 0 mL£Sfc*fc:;&D;tSJ&£ 
■erfco 6 0^«#«x HJS** 1 0 0mL©7-lr h - h U;i>K:&V»T'> £ (3 
3 0#tt#bfeo #r£Bb y^iTSJfiU 1 0 OmLO?* h- h 

rt—*—*/B>t>u^ 4 (SEPHADE X™L H — 2 0 : Pharm 

aciaS (H 2 0) £m^TI!l£fifc*a*ISfc5&Lfc#x H 2 O/t * J -Jl/m 
WL*> U ^^fribW&XsXm^fcti®} 1 7 2 £ 1 . 2 8 g#fc„ Amax= 6 2 4. 
9nm;emax= 6. 5 3 x 1 0 4 (zfcjgf&iJ 1 ) o 



i 3 : mmfc-i,® 1 7 3 <o^m 

1. 5gO±I3t'^Ufc^tl7 Us 2 0mL©DMAci:iiUfc 

sj»ffl[*^fi*T?^«ibfco 5 5 mLcD^-fe h u;i/^»nx.fc^. assfia^ 
j®bs 5 omh(DT-t h- h vfrT-m&v&ux'&mvT, mmn, 1 . 7g§ 

*#£>ftfc£gil£> ^l/;W->3>^P?h^7<( (SEPHAD 
E X™ L H — 2 0 : Pharmacia^ (H 2 0) ^fflV^T IiJ^fig#/*|^5fe b 

fc^s y- v vfrfrzmm&^xmmib&vom 1 7 3^ 1 . 5 g *§fc 0 a 

m a x = 6. 1 7 . 2nm;emax = 5. 5 0 x 1 0 4 (zk&jftip) o 



1 4 : 0g^fbl^3 1 8 1 (D-£f& 
1- {2, 5-SJ^;i/* (i-hWAm) 7x^;v} - 3 5 -y 
^t7^-;M5. lg^l 50mL©DMAcfci®L, F*lS 5 jg 
bTV>Si:Ci5^> 6. 5mL0tiJi;>SSTU §1 ti^§±IBT*^ bfe 
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%MUX'3 O^FIlifbT^ Dfli}UciigI$?y?x-e^U 1 0 OmL 

ffrj^-t — iss^pu-? YV=7? 4 (S EPHADEX™LH- 2 0 : Ph 
arm a c i a SO £J8^T1J£J» {0!};ti;£. Cu-Pc- (S0 3 X) m ( 
S0 2 NHAfDf) nil* :m+n=4, m*0} £R&£bfc^ U 

( 7 o ^;i/-C3H*»»2|5|) **y-;i/T-ffi£ilu #i*vfbi§r 

ftl 8 1*7. 9 g4§fe 0 Am a x = 6 3 4 . 9 nm ; e ma x = 6 . 05x1 
O 4 o 

n*>titzib<£ya1tfrffi bfc (IIM^:ESI-MS, 7u3R»«f. 

n>ig (II) {^^L^tL©«--0-l?>M© (2£fc 

Ii3<4) , ( 6 $fett7{4) . (10*fcttllffi)> (14$fciil5^) 

iz- {so 2 nh— \tdi} s^ii, my * d->t->~ {so 2 



ttm&f&m i 

( a ) Jt«flS^«1 1 

b&#?>§l#i^£ 2 0°C£jgx. ft ^iSJS £ 25. Og ©$0:7* 

*<D&lZZ(DB.mffi.& 7 5 "Ct^bfcgL 3 0 mL©^-fb^^--;i/* 30^ 
PWinSTUc. 51 #^ RJSifc* 8 0°Ci;T-;!MU IrIMT* 2^81 
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&V^T*. RmW.* 1 5 0 0mL©2fci: 5 0 0 g©2kh©g-£^fcf3>o < D M 

^t?55ibs 2 5 0 OmLCD^fTkT&^Lfco 1 0 OmL© 

Ts TfB-C-^^n-5Jt^tl^ 1 ^Wfe^^t 1X35. 5 g^fco 
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